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Prognostic utility of BRAF mutation in thyroid cancer
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Genetic alteration is the driving force for thyroid tumorigenesis and progression, based upon which novel approaches to 
the management of thyroid cancer can be developed.  The T1799A BRAF mutation in papillary thyroid cancer (PTC) 

has a great clinical promise and is currently being translated from laboratory to the clinic use.  Studies from our and other 
groups have consistently shown that BRAF mutation is the most common genetic alteration in thyroid cancer, occurring in 
about 45% of papillary thyroid cancers (PTC) and 25% anaplastic thyroid cancer. The BRAF mutation exerts its oncogenic role 
through aberrant activation of the MAP kinase signaling pathway. Numerous studies around the world have demonstrated 
the unique role of BRAF mutation in the development of aggressiveness of PTC, in agreement with our initial findings.  For 
example, BRAF mutation is closely associated with extrathyroidal invasion, lymph node metastasis, advanced tumor stage, 
and, importantly, disease persistence/recurrence and even decreased patient mortality.  BRAF mutation is also associated 
with loss of radioiodine avidity of PTC, making it difficult to treat this cancer using radioiodine.  Numerous studies have 
demonstrated that BRAF mutation is associated with increased expression of tumor-promoting molecules or suppression of 
tumor-suppressing molecules, providing a molecular basis for the role of this mutation in the progression and aggressiveness 
of PTC.  Recent studies have also demonstrated an important role of BRAF mutation in the silencing of iodide-handling genes 
in PTC, providing a molecular explanation for the association of loss of radioiodine avidity of PTC with BRAF mutation.  Thus, 
BRAF mutation is a novel and powerful prognostic molecular marker for poorer prognosis of PTC.  Use of BRAF mutation, 
which can be detected on preoperative thyroid fine needle biopsy specimens, is expected to become an effective strategy for risk 
stratification of PTC.  This may help resolve several clinical dilemmas encountered in the management of PTC, such as how 
to determine the extent of surgical and medical treatments of PTC in various clinical settings.  It is thus expected that BRAF 
mutation, as a novel prognostic marker in PTC, will have an important impact on thyroid cancer medicine. 
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